Tibia fracture in rats evokes nociceptive, vascular, and bone changes resembling complex regional pain syndrome (CRPS). Substance P (SP) signaling contributes to the hindpaw warmth, increased vascular permeability, and edema observed in this model, suggesting that neurogenic inflammatory responses could be enhanced after fracture. Four weeks after tibia fracture we measured SP and calcitonin gene-related peptide (CGRP) protein levels in the sciatic nerve and serum. Hindpaw skin extravasation responses and SP receptor (NK1), CGRP receptor (calcitonin receptor-like receptor, CRLR) and neutral endopeptidase (NEP) protein levels were also determined. Gene expression levels of these peptides, receptors, and peptidase were examined in the DRG and skin. Spontaneous and intravenous SP-evoked extravasation responses were increased ipsilateral, but not contralateral to the fracture. Fracture increased SP and CGRP gene expression in the ipsilateral L4,L5 DRG and neuropeptide protein levels in the sciatic nerve and in serum, but had no effect on electrically evoked SP and CGRP release. NK1 receptor expression was increased in the ipsilateral hindpaw skin keratinocytes and endothelial cells after injury, but CRLR and NEP expression were unchanged. Fracture also increased epidermal thickness, but had no effect on epidermal skin neurite counts. These results demonstrate that spontaneous and intravenous SP-evoked extravasation responses are enhanced in the ipsilateral hindlimb after fracture and that fracture chronically increases the expression of endothelial and keratinocyte NK1 receptors in the injured limb. We postulate that SP activation of these up-regulated NK1 receptors results in skin warmth, protein leakage, edema, and keratinocyte proliferation in the injured limb.
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Introduction
Previously proposed complex regional pain syndrome (CRPS) animal models have not reproduced the inciting trauma and the complex nociceptive, vascular and bone changes observed in the CRPS patient. CRPS type I is a frequent sequela of distal tibia We postulate that the enhanced vascular permeability, edema, warmth, redness, and vasodilatation observed in CRPS could be attributable to an exaggerated neurogenic inflammatory response. Neurogenic inflammation is mediated by the activation of small diameter sensory afferents in the skin, triggering the peripheral release of Substance P (SP) and calcitonin gene-related peptide (CGRP), which activate their cognate receptors in the dermal vasculature to induce protein extravasation and vasodilation. Centrally released SP facilitates sensitization of second-order spinal neurons via activation of the NK1 receptors on ascending spinal neurons, resulting in spontaneous pain and hyperalgesia [2, 21] .
